Engaged, eftective leadership
critical to well-being of plant
staft, contractors

afety has taken center stage

in the electric power industry.

It is now one of the top three

discussion topics at virtu-
ally all user-group meetings serving
gas-turbine (GT) owner/operators.
Another way to gauge the industry’s
safety consciousness is to visit www.
ccj-online.com and compare the num-
ber of safety and O&M entries in the
COMBINED CYCLE Journal’s Best
Practices Awards program this year
with those from five years ago. In 2008
there were more than twice as many
entries in the O&M category than
there were in safety; this year, there
were one-quarter more safety entries
than O&M.

The open discussion sessions at the
annual HRSG User’s Group meeting
focus strictly on the technical aspects
of heat-recovery steam generators,
leaving safety off the main program.
But with upwards of half the user
attendees first-timers, many of whom
are new to the industry and may not be
aware of how just how seriously plant
managers view safe work practices,
Chairman Bob Anderson worked a
primer on the subject into the Main-
tenance Workshop conducted the day
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before the “main event” last Febru-
ary 28-29 at the Hilton Americas in
Houston, Tex.

Anderson, a principal at Florida-
based Competitive Power Resources
Corp and former plant manager at Prog-
ress Energy steam and combined-cycle
plants, was the right person to handle
this assignment. His goal was “aware-
ness,” not to conduct a safety course. He
told the editors he would have been sur-
prised if industry veterans didn’t know
almost all of the safety dos and don’ts
included in his presentation, “Identify-
ing—and Avoiding—Combined-Cycle

Safety equipment should be inspected by a qualified plant employee before each

Hazards,” but believed his common-
sense approach to safety would be of
value to the “recruits.”

Developing a safety
culture

Anderson began by telling the group
of about a hundred users that build-
ing and nurturing a safety culture
is a prerequisite for operating and
maintaining a safe plant. He defined
“safety culture” as a constant com-
mitment to safety that permeates the
entire organization. But while this is

5 4

use, regardless of vendor certifications. Each piece of gear should have a perma-
nent tag/number to assure meaningful record-keeping. Astoria Gas Turbines
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Mobile filter cart and piping modifications allow
ground level access to circ-water-pump motor
lube sump making hazard-free a job that had been
dangerous. Allegheny Energy Units 3, 4, 5

Inlet filter house floor, originally made of steel
plate, was replaced with steel deck grading to
prevent snow drifting in winter which blocked air
flow and to eliminate a slip hazard. Beatrice Power

Station

Ammonia-tank leak-suppression system pro-
tects plant personnel and neighbors. Water spray
system, which has 34 nozzles configured on six
lines surrounding the tank, was designed to NFPA

an essential step, he continued, it is
only one of several.

Another essential step: Identify
the real-world hazards present in
the plant and implement practical
procedures to avoid them. Anderson
said that based on his experience, the
specifics of these procedures are best
managed at the plant level, not by
safety professionals at headquarters.
This is particularly challenging at
thinly staffed combined-cycle plants,

1. Place on firm flat surface
2. Place order with OEM

3. WAIT..

4. Follow instructions in circle
5. Repeat step 4 as necessary

A Better Alternative? =

The ultimate resource for
GE Speedtronic spares.

Mk I, Mk Il, Mk IV, Mk V,
EX2000, MkVI, EX2100

Spare Parts | Testing and Repairs | Field Service
Training | Asset Recovery

GAS TURBINE CONTROLS CORP.
914.693.0830 | gasturbinecontrols.com | sales@gasturbinecontrols.com

5.Step Guide

he added, where the onsite
safety leader usually has
multiple responsibilities.

Other safety challenges
at combined-cycle plants
may include inexperienced
personnel and a heavy reli-
ance on contractors. Many technicians
and operators come from other indus-
tries and are generally unfamiliar with
powerplant operations, Anderson said.
Plus, with the typical combined-cycle
complement numbering two dozen or
fewer personnel, you don’t have the
relevant expertise on staff to handle
anything much beyond routine main-
tenance.

Odds are contractors will be unfa-
miliar with your plant and its safety
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best practices and may require com-
prehensive indoctrination for certain
assignments, as well as continuous
oversight by plant employees.

Categories of hazards

To discuss the specific hazards found in

combined-cycle plants in an organized

manner, Anderson sorted them into

these five categories:

B Hazards created by “merely moving
around.”

B Uncontrolled release of fluids.

B Controlled release of fluids.

B Hazards during normal plant con-

figurations.

Hazards during abnormal plant

configurations.
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Safety shed protects personnel
against severe weather. Jasper Gen-
erating Station

“Merely moving around” hazards
include trips, falls, burns, chemical
inhalation, eye contamination, hear-
ing damage, etc. They are the easiest
hazards to avoid, through conscien-
tious use of hard hats, eye and ear
protection, respiratory gear, proper
footwear, gloves, good housekeeping,
good lighting, etc. Unfortunately,
Anderson noted, these are the hazards
that also are the easiest to overlook
because you walk by them daily and
become complacent about the dangers
they pose.

Because such hazards often are
hard for site personnel to identify
because “everything looks normal,”
plant managers may use the buddy
system for auditing. This is how it
works: Plant A sends three or four of
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its most safety-conscious employees to
Plant B—and vice versa—to conduct
an audit with a “fresh eye.” Sharing
of ideas and experiences is especially
productive.

The hazard in this first category
with, perhaps, the most lethal poten-
tial is the confined space. Moving into
such areas as HRSG casings, steam
drums, condenser steam side, etc,
before they are properly vetted can
lead to serious injury or death. In par-
ticular, the confined-space atmosphere
must be checked to assure sufficient
oxygen to support life and the absence
of poisonous/explosive gases.

The photos distributed throughout
this article illustrate ways plants are
mitigating “merely moving around”
hazards. The generating plants iden-
tified received Best Practices Awards
within the last three years for sharing
their ideas with the global community
of gas-turbine users. You can access
many more safety best practices by
using the search function available at
www.ccj-online.com.

Uncontrolled release of fluids.
Combined-cycle plants require the
movement of large quantities of com-
bustion air, steam, exhaust gas, fuel
gas, oil, and water. Most often, these
fluids contain high levels of energy
because of their mass flow rates,
pressures, and/or temperatures. Thus
their uncontrolled release presents

Permanent platform provides safe
access to gas-turbine igniters. Granite
Ridge Energy

Safety permit stations are strategi-
cally located on the deck plates. They
are easily accessible and highly vis-
ible. Granite Ridge Energy
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Location of emergency showers is clearly
identified with decals on walkways. Alarm
sounds when shower is in use. Mint Farm
Generating Station

a significant safety hazard to onsite
personnel.

Anderson said the most common
source of uncontrolled fluid release is
a pressure-boundary breach caused by
material failure. Typically, the fluid
release is sudden, violent, noisy, and
accompanied by substantial move-
ment of equipment and structural
components.

Those in the immediate area of an
uncontrolled release, he continued,
can be injured or killed by asphyxi-
ation, burning, scalding, falling, or
being struck by flying debris. Injuries
also have occurred while the startled
worker is franticly trying to escape
the area.

Shifting into high gear, Anderson
appeared to have the group’s undi-

vided attention. “Although we cannot
precisely predict when an uncontrolled
energy release might occur,” he said,
“we can precisely predict where. As
plant leaders we need to identify the
specific locations in our facilities that
are most vulnerable and take steps to
minimize personnel risk. All employees
and contractors should be made aware
of these areas so they can avoid them
when possible and be mindful of a safe
means of egress whenever they need
to work there.”

High-energy steam piping was one
of the areas of concern mentioned by
the former plant manager. He had a
special respect for joints where dissimi-
lar metals or P91 materials are welded,
noting that both the P91 material and
its welding are intolerant of any devia-
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tion from proper thermal treatment. If

you see steam or condensate escaping

from a pipe’s lagging, Anderson said,

“Leave the area and report your find-

ing to the control room immediately.”

Animmediate precautionary shutdown

is in order. Do not remove insulation

to investigate the leak while the pipe
is still pressurized.

The speaker mentioned several
other places where uncontrolled
releases of steam might occur in quick
succession. When he got to steam-
drum manway gaskets, he paused.
Many plants continue to suffer gasket
failures, Anderson noted, and con-
tinue to experiment with different
solutions. “But this is a serious safety
problem and no place for a trial-and-
error approach. The manway door
and the gasket, together, comprise
an engineered system that must be
properly designed, operated, and
maintained according to the OEM’s
specifications.”

Steam is not the only dangerous
fluid, Anderson said, shifting gears.
Uncontrolled releases of hot gases
also present serious hazards, he said.
Specific locations where vigilance is
necessary include the following:

B GT exhaust duct/HRSG expansion
joints, which protect against the
release of exhaust gas at tempera-
tures up to 1200F.

B Duct penetration seals.
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also are of concern. They may be
sudden and unanticipated, as with
the lifting of safety-relief valves; or
planned, as with the opening of vents
and drains. Either can pose a safety
hazard because the actual point of fluid
release typically is far from the actual
valve or vent.

A contractor may be standing near
the safety-relief discharge, unaware
that a steam-pressure excursion is
about to cause an automatic lifting
B Flanges, valves, fittings, and heat of that valve. Or a plant operator

exchangers—especially in the fuel manually opening vent valves may

gas system, where temperatures not know that a mechanic happens
may be 350F and pressures 700 to be tackling an unrelated main-

Penetrations on enclosures eliminate the need to run lines, cords, and leads
through doorways. Walter M Higgins Generating Station

psig. tenance job, right near that vent’s
B Gas-turbine flanges, expansion discharge point.

joints, valves, and fittings. Exam- Safety-relief valves pose yet another

ple: Compressor bleed air may reach  concern. They often are surrounded by

temperatures up to about 700F. a large cloud of steam, hot water, and

B Exhaust stack drains, which could debris because of the inherent gaps in
release flue gas at up to about 300F  the valve upper body, discharge nozzle,
during normal operation, higher and vent/stack connection. If such a

temperatures during startup. cloud envelops a nearby walkway, a

Don’t forget, too, the speaker went normal egress route might be blocked.

on, that uncontrolled releases of seem- As with an uncontrolled release

ingly harmless fluids like compressed of fluids discussed previously, you

Highly visible numbers (18 x 18 in.) air and water can cause injury. Exam- can reduce the risks associated with

at all key entrances to plant save ples: Debris sent airborne by the sud-  controlled releases by identifying the

time in directing emergency response  den release of a fluid, the whipping specific locations in your plant that

units to the proper location. The action of an unsecured compressed-air  are most vulnerable and making them

numbers should be high enough off hose, flashing of pressurized high- well known to staff and contractor
the ground that the line of sight can- temperature water when the pressure personnel.

not be blocked by deliveries, parked boundary is compromised, ete. Normal plant configurations.

vehicles, etc. Granite Ridge Energy Controlled releases of fluids Plant systems typically are lined-
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Steps and landings replaced the
standard ladder system to facilitate
safe access to gas turbine’s combus-
tor section. Rokeby Generating Station

Roof hatch over bearing tunnel facili-
tates confined-space rescue. Edward
W Clark Generating Station

up in one of a handful of
normal, well-understood
configurations. This facili-
tates such plant operations
as GT ignition and loading,
steam system warm-up
and loading, plant shut-
down, and overnight layup.
As the plant O&M team
gains experience, it natu-
rally becomes competent
and comfortable with the
normal configurations and
procedures.

However, Anderson said,
as a person with supervisory
responsibilities, you must

ensure that the staff's com-  Flash suit protects

plant personnel
against arc-flash
hazards. Gateway
Generating Station

fort zone does not expand
into complacency because
there are many hazards
associated with a normal
plant configuration.

For example, many components are
energized automatically by the control
system or remotely by a control-room
operator challenged by time con-
straints and revenue goals. Although
intentional, the sudden actuation of
valves, pumps, turbine shafts, and
compressors can injure personnel
near the equipment who are caught
unaware. Components may actuate
unintentionally as well because of
equipment malfunction or operator
error.

Both intentional and unintentional
events often produce startlingly loud
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noise, which can cause per-
manent hearing loss to an
unprotected worker or plant
visitor. Hazards attribut-
ed to equipment failure or
operator error include:
B Water hammer, which
can initiate pipe or struc-
ture movement, sudden
noise, flying or falling
debris, release of fluids, etc.
B Gas-path explosions
caused by inadequate
engine purge also is char-
acterized by sudden noise.
Other hazards include the
release of exhaust gas, dis-
tortion of ductwork and
structural members, expan-
sion-joint and penetration-
seal failures, flying debris.
B Metal-clad switchgear
failure is characterized by
sudden noise, arc burn, flying mol-
ten metal, flying debris. Personnel
should minimize the time they
spend near this equipment, Ander-
son warned, and never attempt to
close the switchgear on a load using
the local controls on the front of the
breaker enclosure.

Abnormal configurations. A
powerplant typically is most hazardous
when plant systems or personnel are
in an abnormal configuration. During
these times, the valve and equipment
line-ups are generally unfamiliar to
the plant staff, and also extremely
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complicated—creating conditions ripe

for mishap—such as chemical releases,

environmental spills, etc.

A hazard of abnormal plant con-
figurations is the need to sometimes
connect piping and equipment rated for
different pressures. Equipment failure
or inappropriate operation of these
interconnections can quickly cause
over-pressurization and catastrophic
failure of the lower-pressure system.
Examples here include auxiliary steam
ties between units and ties among
high-, intermediate-, and low-pressure
boiler drains.

Anderson closed with several exam-
ples of abnormal plant configurations
that have serious safety implications,
requiring careful consideration and
special procedures to prevent injury
to plant and/or contractor personnel.
They are:

B HRSG gas-path inspection with a
nitrogen blanket on the steam side.
Rigorous confined-space (gas side)
air monitoring is important because
an unknown tube leak could allow
nitrogen to fill the lower gas-path
spaces.

B Unusual rigging and lifting dur-
ing major outages demands that
your staff and contractor personnel
take exclusion barricades seriously.
Rotors have been known to drop.
Also, before you install exclusion
barricades, make sure all work-
ers inside the barricaded area are
escorted outside the barricades. Yes,
there have been instances where
people have been “barricaded in.”

B Chemical cleaning of an HRSG
demands a special safety review.
With so much temporary piping,
valves, heaters, and pumps, there’s
a significant risk of hot chemical
leaks or spills.

B Repairing or replacing piping sys-
tem components and welds opens
a Pandora’s box of safety issues,
including high elevation or difficult
access, additional risk of fire, addi-
tional risk of trips and falls because
of cables and hoses for burning,
welding, heat treating, etc.

B Reports of extreme weather condi-
tions must always be taken seri-
ously. High winds, rain or snow, ice,
and extreme temperatures greatly
increase the risks of slips and falls,
risks from flying debris, risks of
extreme worker fatigue, etc.
Leaving the podium, Anderson

reminded the group that safety is a
never-ending battle fought day-in and
day-out. Ultimately, he said, it is your
engaged and effective leadership that
assures the well-being of all persons
inside the plant fence, not corporate
programs, catchy slogans, or cute post-
ers hanging in the break room. ccJ
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